Mudstones were sampled from drill holes XYC-116 in the core of the XY Central zone and 11 XYC-167 in the southeast margin of the zone (see Slack et al., 2017). Additional samples were 12 obtained from drill hole cores in the XY Central (XYC-115), , and Don East 13 (DNE-106) zones. Core pieces weighing a few tens of grams to a few hundred grams were 14 powdered in a ceramic mortar and pestle for chemical, S isotope, and C isotope analysis. Five 15 concretions were sampled by microdrilling of pyrite or calcite, and were analyzed only for S and 16 C isotopes. Iron, Zn, Pb, Al, and organic carbon (C org ) concentrations were determined by 17 Activation Laboratories, Ltd., Acton, Ontario. Metal concentrations were determined by 18 inductively-coupled plasma mass spectrometry after fusing the powders with lithium 19 metaborate/tetraborate flux and dissolving the resulting glasses in acid. Organic C was 20 determined by induction-furnace infrared analyzer after acid removal of carbonate carbon. Pyrite 21 S was extracted from aliquots of powder weighing 0.2 g by the chromium chloride method 22 GSA Data Repository 2018210
. The S yield, which was obtained by weighing the end product Ag 2 S, was 23 used to calculate the concentration of pyrite S. The Ag 2 S was then analyzed by elemental 24 analyzer-isotope ratio mass spectrometry (EA-IRMS) to obtain the sulfur isotope composition of 25 total pyrite (Johnson et al., 2018) . The EA-IRMS was calibrated by analyzing the IAEA-S-3 and 26 NBS 123 standards, the accepted compositions for which were taken from Brand et al. (2014) . 27
Carbonate C isotopes were analyzed by phosphoric acid digestion using either septum-capped 28 vials in an autosampler or stopcock-sealed reaction vessels (McCrea, 1950 * Sample numbers consist of zone (XYC = XY Central, D = Don, DNE = Don East), drill hole number, and depth, in meters. ✝usm = upper siliceous mudstone, am = active member, lcm = lower cherty mudstone, ccm = calcareous mudstone, psm = pyritic siliceous mudstone. § DOP-total = pyrite Fe/total Fe, where pyrite Fe = 0.861 * pyrite S. No value given where Zn or Pb exceed 1,000 ppm due to possibile bias from sphalerite or galena contributions to pyrite S. **Analyses of same powders analyzed by Slack et al. (2017) . Values for Fe, Mo, Zn, Pb, and organic C are from those authors. For other samples, new pieces of core were powdered for isotopic and chemical analysis. ✝✝Powders obtained using a dental drill.
